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S U M M A R Y  

For CY-1996 t w e n t y - t h r e e  r a d i o n u c l i d e  e m i s s i o n  s o u r c e s  were i d e n t i f i e d  a s  b e i n g  
s u o j e c t  t o  t h e  r e p o r t i n g  r equ i r emen t s  of 40 C F R  61., S u b p a r t  H .  T h e  o v e r a l l  d o s e  
t o  t h e  maximal ly  exposed  i n d i v i d u a l  (MEI) i s  e s t i m a t e d  t o  be 0 .66  mrem ( 0 . 0 0 6 6  
m S v )  which i s  i n  c o m p l i a n c e  w i t h  t h e  S u b p a r t  H s t a n d a r d  o f  10 mrem. Of t h i s  
d o s e ,  0 .046  mrem (0 .00046  mSv) came from p o i n t  s o u r c e s  and 0 . 6 1  mrem ( 0 . 0 0 6 1  mSv) 
came from d i f f u s e  s o u r c e s .  

SECTION I : FACILITY INFORMATION 

a. S i t e  Desc r i  o t i  on 

The Fernaid Environmental  Management P r o j e c t  ( F E M P )  i s  l o c a t e d  on a 425 h e c t a r e  
(1050 a c r e )  a r e a  a o p r o x i m a t e l y  2 7  k m  ( 1 7  m i l e s )  n o r t h w e s t  o f  C i n c i n n a t i ,  Oh io .  
The P r o d u c t i o n  a r e a  c o v e r s  a p p r o x i m a t e l y  136 a c r e s  ( 5 5  h e c t a r e s )  i n  t he  c e n t e r  
of t h e  FEMP.  The f a c i l i t y  i s  s i t e d  j u s t  n o r t h  of t h e  s m a l l  f a r m i n g  community o f  
F e r n a l d ,  Ohio .  

The a r e a  i m m e d i a t e l y  s u r r o u n d i n g  t h e  FEMP i s  p r i m a r i l y  r u r a l  i n  n a t u r e ,  
c h a r a ' c t e r i  zed by  t he  predomi nance  o f  a g r i c u l t u r e ,  w i t h  some 1 i g h t  i n d u s t r y  and  
pr iva te  r e s i d e n c e s .  The  FEMP i s  l o c a t e d  on a r e l a t i v e l y  l e v e l  p l a i n ,  o u t s i d e  o f  
t h e  500-year  f l o o d  p l a i n  of  t h e  G r e a t  Miami R i v e r ,  i n  an  a n c e s t r a l  r i v e r  v a l l e y  
known a s  t h e  New Haven Trough .  

The c l i m a t e  i s  c h a r a c t e r i z e d  as  c o n t i n e n t a l ,  w i t h  a v e r a g e  temperatures r a n g i n g  
from a p p r o x i m a t e l y  29'F ( - 1 . 7 ' C )  i n  J a n u a r y ,  t o  76'F (24 .4"C)  i n  J u l y .  Average  
annual p r e c i p i t a t i o n  i s  a p p r o x i m a t e l y  40 i n c h e s  (102 cm) p e r  y e a r .  P r e v a i l i n g  
w i n d  f low i s  f rom the  s o u t h - s o u t h w e s t .  

For 37 y e a r s ,  t h e  fo rmer  Feed M a t e r i a l s  P roduc t ion  C e n t e r  ( F e r n a l d  s i t e )  p roduced  
uranium m e t a l s  f o r  t h e  U n i t e d  S t a t e s  Depar tmen t  o f  Energy ( D O E )  and i t s  
p r e d e c e s s o r s .  On J u l y  1 0 ,  1989 ,  uranium m e t a l s  p r o d u c t i o n  was s u s p e n d e d .  
Management r e s p o n s i b i l i t i e s  of  t h e  F e r n a l d  s i t e  were  t r a n s f e r r e d  f rom t h e  
Defense Programs o r g a n i z a t i o n  t o  t h e  D O E ' S  O f f i c e  o f  Env i ronmen ta l  R e s t o r a t i o n  
a n d  Waste Management.  

C u r r e n t l y ,  most  a c t i v i  t i , e s  a t  t h e  FEMP a r e  c o n d u c t e d  under  the  Comprehens ive  
E n v i  ronmenta l  Response ' ,  Compensat ion and L i a b i  1 i t y  Act ( C E R C L , A ) .  These 
a c t i v i t i e s  i n c l  ude sample  a n a l y s i  s ,  w a s t e  c h a r a c t e r i  z a t i  o n ,  t h e  management ,  
t r e a t m e n t ,  s t o r a g e ,  a n d  d i  s p o s a l  of hazardous ,  m i  x e d ,  low-1 eve1 and so l  i d  w a s t e s ,  
a n d  t h e  decontami  n a t i o n  , a n d  c l  eanup o f  r a d i  o a c t i  v e l  y contami  n a t e d  bui  1 d i  n g s  , 
equ ipmen t ,  s o i l s ,  a n d  w a t e r s .  The s i t e  a l s o  manages  t h o r i u m  w a s t e s ,  a n d  K-65 
s i l o  w a s t e  m a t e r i a l  which c o n t a i n s  radium and p r o d u c e s  r adon  g a s .  
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8.  Source D e s c r i  D t i  ons 

The m a j o r i t y  o f  t h e  r a d i o a c t i v e  c o n t a m i n a t i o n  a t  t h e  F E M P  i s  due t o  u r a n i u m ,  
uranium compounds, and t h o r i u m .  F \dd i t i ona l  con tamina t ion  comes from t h e  d a u g h t e r  
p r o d u c t s  o f  u ran ium and t h o r i u m .  

I Calendar  year  1996 (CY-1996) r a d i o n u c l i d e  emiss ion  sou rces  a t  t h e  FEMP i n c l u d e :  

o P l a n t  1: F u g i t i v e  e m i s s i o n s  f r o m  c leanup a c t i v i t i e s  i n  p r e p a r a t i o n  o f  
i m p l o s i o n  o f  t h e  P l a n t  1 b u i l d i n g ;  

n P l a n t  4 :  F u g i t i v e  emiss ions  from c leanup a c t i v i t i e s  and i m p l o s i o n  o f  t h e  
P 1  a n t  4 b u i  1 d i  ng ;  

n P l a n t  5 :  F u g i t i v e  emiss ions  f rom s e g r e g a t i o n  and r e p a c k a g i n g  o p e r a t i ' o n s ;  

n P l a n t  - _  6 :  Emiss ions  f r o m  repackag ing  o p e r a t i o n s ;  

o P l a n t  8 :  Rad ionuc l i de  re leases  v i a  e n t r a i n m e n t  i n  m i s t s  g e n e r a t e d  d u r i n g  
vacuum f i l t r a t i o n  o p e r a t i o n s ;  Genera l  V e n t i l a t i o n  ( 2  v e n t s )  
d u r i n g  p e r i o d s  o f  v e n t  f a n  o p e r a t i o n ;  

n B u i l d i n g  11: E m i s s i o n s  f r o m  t h e  l a u n d r y  f a c i l i t i e s  r e s u l t i n g  f r o m  t h e  
p r o c e s s i n g  o f  con taminated  c l o t h i n g  used a t  t h e  FEMP,  and 
f r o m  t h e  R e s p i r a t o r  Washing F a c i l i t y  l o c a t e d  i n  t h e  
b u i l d i n g ;  

n B u i l d i n g  1 5 :  Emiss ions  f rom l a b o r a t o r y  o p e r a t i o n s ;  

o B u i l d i n g  20:  Emiss ions  r e s u l t i n g  f r o m  l a b o r a t o r y  o p e r a t i o n s ,  and 
e m i s s i o n s  f r o m  t h e  Coo l i ng  Water Tower v i a  m i s t  l o s s  (due  
t o  d i  s s o l  ved r a d i  onuc l  i d e s  i n  t h e  c o o l  i n g  w a t e r  1 ; 

n B u i l d i n g  5 3 :  Emiss ions  f rom l a b o r a t o r y  o p e r a t i o n s ;  

n B u i l d i n g  65 :  Emiss ions  f r o m  t h o r i u m  repackag ing  o p e r a t i o n s ;  

n B u i l d i n g  7 1 :  Emiss ions f r o m  m a t e r i a l  s o r t i n g  and r e p a c k a g i n g  o p e r a t i o n s ;  

B u i l d i n g  78: Emiss ions  f r o m  repackag ing  o p e r a t i o n s ;  

n Other  sou rces :  F u g i t i v e  emiss ions  f r o m  t h e  Waste P i t  Remedia l  A c t i o n  
P r o j e c t  ( W P R A P ) ,  and t h e  S o i l  C h a r a c t e r i z a t i o n  and 
E x c a v a t i o n  P r o j e c t  ( S C E P ) ,  g e n e r a t e d  v i a  w i n d  e r o s i o n  
and ' e a r t h  moving equi  pment and m a t e r i  a1 hand1 i ng 
o p e r a t i o n s ;  
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SECTION 11: A I R  EMISSIONS DATA 

Tables 1 a n d  2 l i s t  the  monitoring s t a t u s ,  control equipment in format ion ,  a n d  t h e  
d i s t a n c e  a n d  d i r e c t i o n  LO t h e  n e a r e s t  r e c e p t o r  f o r  t h e  p o i n t  a n d  grouped p o i n t  
s o u r c e s  a t  t h e  F E M P .  Table 3 l i s t s  t h e  a n n u a l  q u a n t i t i e s  ( i n  C u r i e s )  of Poin t  
Source radionucl ides  l i k e l y  t o  c o n t r i b u t e  t o  more t h a n  10% o f  t h e  e f f e c t i v e  dose 
e q u i v a l e n t  ( E D E )  from Lhe s p e c i f i c  s o u r c e .  

Table  4 i d e n t i f i e s  t h e  FEMPs non-poin t  s o u r c e s  a n d  l i s t s  t he  annual q u a n t i t i e s  
o f  r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  t o  more t h a n  10% of t h e  E D E  from t h o s e  
s o u r c e s .  

Par t i  cul a t e  sampl es 'were col l  ected from monitored s tacks  vi a i soki n e t i  c sampl e r s  . 
Due t o  t h e  h i g h  e f f ic iency  of t h e  H E P A  f i l t e r s ,  t h e  a m o u n t  of p a r t i c u l a t e  sample 
c o l l e c t e d  from each stack was s m a l l .  Composite samples were generated from t h e s e  
f i l t e r s  f o r  each stack a n d  analyzed f o r  those  rad ionucl ides  l i k e l y  t o  c o n t r i b u t e  
t o  more t h a n  10% of  the  E D E .  

For unmonitored sources ,  engineering c a l c u l a t i o n s  were used t o  deve lop  e s t i m a t e s  
of t o t a l  uranium emissions.  The t o t a l  uranium emission e s t i m a t e s  were used t o  
c a l c u l a t e  r a d i o n u c l i d e - s p e c i f i c  emission r a t e s ,  using rad ionucl  i d e - s p e c i f i c  
a c t i v i t y  t o  mass t o t a l  uranium va lues  (Ci /kg  U )  developed from p a s t  s o u r c e  
sampling a c t i v i t i e s  a t  the  FEMP.  

SECTION I I I : DOSE ASSESSMENT 

A .  Descr ip t ion  o f  Dose Model 

1. Dose Model, 

The rad ionucl ide  dose c a l c u l a t i o n s  were performed us ing  t h e  CAP88-PC 
Version 1 . 0  computer code.  This  package c o n t a i n s  t he  A I R D O S - E P A  (Mo79) 
computer code, which implements a s t e a d y - s t a t e ,  Gaussian plume, 
atmospheric dispersion model t o  c a l c u l a t e  environmental  c o n c e n t r a t i o n s  of  
re leased radionucl ides ,  a n d  U .  S .  Nuclear Regulatory .Cornmi s s i  on Regul a t o r y  
Guide 1,109 food  chain model s t o  cal  cul a t e  h u m a n  e x p o s u r e s ,  bo th  i n t e r n a l  
a n d  e x t e r n a l ,  t o  r a d i o n u c l i d e s  d e p o s i t e d  i n  t h e  environment .  T h e  h u m a n  
exposure  values  a re  then  used by t h e  D A R T A B  computer code t o  c a l c u l a t e  
r a d i a t i o n  doses t o  man from r a d i o n u c l i d e s  r e l e a s e d  d u r i n g  t h e  y e a r .  The 
d o s e  c a l c u l a t i o n s  use dose convers ion  f a c t o r s  found i n  t h e  R A D R I S K  d a t a  
f i l e  provided w i t h  t h e  C A P 8 8 - P C  package. 

2 .  M a x i m a l l v  ExDosed Indiv idua l  

Est imates  o f  the  E D E  from each F E M P  source  were made a t  t h e  l o c a t i o n s  of  
f o r t y  (40) o f f - s i t e  receptors  surrounding the  F E M P .  The m a x i m a l l y  exposed 
i n d i v i d u a l  ( M E 1 1  was determined t o  be a n  i n d i v i d u a l  a t  the  r e c e p t o r  
l o c a t i o n  w i t h  the  h i g h e s t  c o l l e c t i v e , E D E .  
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6 .  Summarv o f  I n o u t  Parameters 

Unless o t h e r w i s e  d i s c u s s e d ,  t h e  i n p u t  za rameter  va lues  used were t he  a i f a u l  t 
vaiues  provided w i t h  t h e  CAP88-PC computer codes a n d  da tabases  by  t h e  E P A .  

1 .  Source-Data  

Source information was gathered from s i t e  r e c o r d s ,  a n d  i s  provided i n  t h e  
a t tached  CAP88-PC Synopsis f i l e s .  A l l  p o i n t  source emissions o c c u r  a t  o r  
n e a r  ambient tempera tures ;  plume r i s e  i s  momentum dominated. Source  t o  
receptor  d i s t a n c e s  were c a l c u l a t e d  us ing  informat ion  from s i t e  maps u s i n g  
O h i o  S t a t e  P lanar  Coordinate System c o o r d i n a t e s .  

2 .  Meteorol o g i  c a l  D a t a  

Meteoro logica l  d a t a  was obta inea  from t h e  o n - s i t e  FEMP m e t e o r o i o g i c a l  
, s t a t j p n .  The  temperature sensors  used t o  determine d e l t a - T  v a l u e s ,  w h i c h  

i n  t u r n ,  a r e  used t o  determine s x a b i l i t i e s ,  were operable  f o r  l e s s  t h a n  
9 0 %  o f  t h e  t ime during CY-1996. I n  o r d e r  t o  meet the  r e g u l a t o r y  
completeness requirement o f  90%, a s  given i n  Sec t ion  5 . 3 . 2  of t h e  O n - S i t e  
Meteoro loqica l  Proqram Guidance f o r  Requlatorv Modelinq ADDlica t ions ,  
s t a b i  1 i t y  c a t e g o r i e s  were determined using t h e  1 a t e r a l  t u r b u l e n c e  a n d  wind 
speed method out l ined  in  sec t ion  6 . 4 . 4 . 3 ,  a l s o  f o u n d  i n  t h e  m e t e o r o l o g i c a l  
program guidance .  Using t h i s  a 1  t e r n a t i  ve procedure,  t h e  C Y  - 1996 d a t a  
recovery  r a t e  was 9 4 % ,  cons idered  a c c e p t a b l e  f o r  running t h e  C . A P 8 8 - P C  
code. Wind speed a n d  d i r e c t i o n  d a t a  were compiled i n  a S t a t i s t i c a l  Array 
( S T A R )  format  a n d  converted us ing  t h e  G E T W I N D  ' u t i l i t y  provided w i t h  t h e  
CAP88-PC package. The STAR f o r m a t t e d  d a t a  i s  provided i n  T a b l e  5 .  
Addi t iona l  s i t e  s t a t i o n  d a t a  i n c l u d e s :  

A n n u a l  Average Temperature: 48.5'F (9.18"C) 
Annuai R a i n f a l l  : 58.64 i n .  ( 1 4 9 . 0  cm) 

An e s t i m a t e  f o r  t h e  average m i x i n g  height  f o r  t h e  FEMP s i t e  was obtained from t h e  
b o o k  Potent ia l  for Urban A i r  Pol 7ution Throughout the Contiguous United Sta tes .  
by George Holzworth.  This e s t i m a t e  w a s :  

A n n u a l  Average M i x i n g  Height :  950 meters  

3 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 40 C F R  6 1 ,  SUBPART H 

P A G E  6 OF 9 
FERNALD, O H I O  CY-1996  ANNUAL COMPLIANCE REPORT 

3 .  O t h e r  I n p u t  F 'arameters 

The CAP88-PC code  p r o v i d e s  dose e s t i m a t e s  f r o m  r a d i o n u c l i d e s  i n g e s t e d .  
B e e f ,  m i l k ,  and  f o o d  c r o p  p r o d u c t i o n  w e r e  assumed t o  be t h e  maximum 
p o s s i b l e  f o r  t h e  a v a i l a b l e  g r o u n d  a r e a ,  a n  a s s u m p t i o n  t h a t  o v e r s t a t e s  
t h e s e  a c t i v i t i e s  i n  t h e  a r e a .  I t  was f u r t h e r  assumed t h a t  100% o f  t h e  
f o o d s t u f f s  consumed by t h e  l o c a l  p o p u l a t i o n  w e r e  g r o w n  w i t h i n  t h e  80 km/50 
m i  r a d i u s ,  w h i c h  a l s o  p r o v i d e s  a c o n s e r v a t i v e  e s t i m a t e  f o r  t h e  i m p a c t .  
The d e f a u l t  v a l u e s  used  were:  

F r a c t i o n  o f  f o o d s t u f f s  Loca l  Area 5 0 - m i l e  r a d i u s  Beyond 50 m i l e s  
V e g e t a b l e s  & 0 . 7 0 0  0 . 3 0 0  0 .00  
Mea t  : 0 .442  0 . 5 5 8  0 .00  
M i  1 k :  0 .399 0 . 6 0 1  0 . 0 0  

C.. C o m i j i  a n c e  Assessmen t  

The r e s u l t s  o f  t h e  CAP88-PC mode l i ng  a r e  summarized i n  T a b l e  6 .  Fo r  CY-1996,  t h e  
dose f r o m  p o i n t  s o u r c e s  t o  t h e  ME1 is e s t i m a t e d  t o  h a v e  b e e n  4 . 6 E - 0 2  mrem ( 4 . 6 E -  
0 4  mSv) .  The t o t a l  e s t i m a t e d  dose r e c e i v e d  b y  t h e  M E 1  f o r  CY-1996 i s  6 . 6 E - 0 1  
mrem ( 6 . 6 E - 0 3  m S v ) .  T h i s  i n d i v i d u a l  i s  l o c a t e d  1 1 2 9  m e t e r s  n o r t h - n o r t h e a s t  o f  
t h e  c e n t e r  o f  t h e  F E M P .  

These r e s u l t s  i n d i c a t e  ' t h a t ,  d u r i n g  CY-1996, t h e  FEMP was i n  c o m p l i a n c e  w i t h  t h e  
10 mrem d o s e  l i m i t a t i o n  o f  40 C F R  51,  S u b p a r t  H .  

SECTION IV: ADDITIONAL INFORMATION 

A .  Construction/Modifications a t  t h e  FEMP 

No p r o j e c t s  were  c o m p l e t e d  i n  CY-1996 f o r  w h i c h  t h e  r e q u i r e m e n t s  t o  a p p l y  t o  t h e  
EPA f o r  a p p r o v a l  t o  c o n s t r u c t  o r  m o d i f y  were w a i v e d  d u e  t o  t h e  p r o v i s i o n s  o f  4 0  
C F R  61 .96 .  

B .  UnD lanned  R e l e a s e s  o f  R a d i o n u c l i d e s  

F o r  CY-1996, a r e v i e w  o f  t h e  333 n o t i f i c a t i o n s  r e c e i v e d  b y  t h e  s i t e ' s  r e l e a s e  
e v a l u a t o r s  y i e l d e d  one p o s s i b l e  o c c u r r e n c e  o f  an u n p l  anned  r a d i  o n u c l  i d e  r e 1  e a s e .  
W h i l e  w o r k i n g  i n  P l a n t  1 i t  was d i s c o v e r e d  t h a t  t h e  f i l t e r  s e a l s  i n  t h r e e  
p o r t a b l e  HEPA f i l t e r s  w e r e  b r o k e n  and t w o  o f  t h o s e  u n i t s  h a d  a b r e a c h  o f  t h e  
f i l t e r  m e d i a .  The e x a c t  q u a n t i t y  o f  r a d i o n u c l i d e s  t h a t  may have  been  r e l e a s e d  
i s  u n c e r t a i n .  However ,  any s i g n i f i c a n t  q u a n t i t y  w o u l d  have  been d e t e c t e d  v i a  t h e  
g e n e r a l  a r e a  m o n i t o r i n g  f o r  P l a n t  1 and w o u l d  b e  i n c l u d e d  i n  t h e  e s t i m a t e d  
r e l e a s e  f r o m  P l a n t  1 d e m o l i t i o n  a c t i v i t i e s .  
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C .  Diffusi  Sources - Dose assessment 

I n  CY-1996 there  were twelve ( 1 2 )  d i f f u s e  emission sources  a t  t h e  FEMP.  These 
sources are  l i s t e d  i n  Table 4 .  Engineering c a l c u l a t i o n s  were used t o  develop 
estimates o f  t o t a l  uranium emissions.  The t o t a l  uranium emission e s t ima tes  were 
used t o  ca l cu la t e  radionucl i de - spec i f i , c  emission r a t e s ,  using r ad ionuc l ide -  
s p e c i f i c  a c t i v i t y  t o  mass t o t a l  uranium values ( C i / k g  U )  developed from pas t  
source samoling a c t i v i t i e s  a t  the  F E M P .  These emission r a t e s  were used t o  
es t imate  EDEs t o  o f f s i t e  r ecep to r s  a n d  a r e  l i s t e d  i n  Table 6 .  Descr ip t ions  o f  
t he  d i f fuse  sources a r e  provided below. 

( 3 )  

( 4 )  

( 5 )  

P L A N T  1 - Emissions generated from dus ts  a n d  m a t e r i a l s  encountered while 
removing equipment a n d  p a r t i a l l y  dismantling the  b u i l d i n g .  D a t a  from four  
ambient a i  r monitoring s t a t i o n s  were used . t o  determi ne t h e  average 
a i  rborne radi onucl i d e  a c t i  v i  t y  due t o  P 1  a n t  1 cl  eanup ope ra t ions .  Thi s 
a c t i v i t y ,  a l o n g  w i t h  t h e  average a n n u a l  w i n d  speed ,  dura t ion  o f  t he  
c l e a - n u p  o p e r a t i o n s ,  a n d  a n  estimated plane o f  d i s p e r s i o n  were used t o  
es t imate  the  a m o u n t  of Uranium re leased .  I t  w a s  assumed t h a t  a l l  of t he  
a c t i v i t y  i n  t h e  P l a n t  1 monitors was due o n l y  t o  Uranium. 

P L A N T  4 - Emissions generated from dus ts  a n d  m a t e r i a l s  encountered while 
removing equipment, p a r t i a l l y  d ismant l ing ,  a n d  imploding the  bu i ld ing .  
Emissions were es t imated  i n  a manner s i m i l a r  t o  t h a t  of P lan t  1 ,  except  
d a t a  from seven a i r  monitoring s t a t i o n s  was used i n s t e a d  of f o u r .  

P L A N T  5 - Fugi t ive  emissions'  were generated f rom indoor mater ia l  
processing a c t i v i t i e s .  Fugi t ive emissions were c a l c u l a t e d  from room area 
sampler a i r  q u a l i t y  d a t a .  A l t h o u g h  the a c t i v i t y  measured i s  t o t a l  a lpha ,  
for  calculat ion purposes,  t h i s  a c t i v i t y  was assumed t o  come e n t i r e l y  from 
Uranium. The area sampler d a t a  was used t o  determine t h e  percent  o f  t h e  
Derived Air Concentrat ion ( D A C )  value f o r  Uranium. This value was used 
t o  es t imate  a n  amount of  Uranium released from - the  bu i ld ing .  I t  was 
assumed t h a t  the  indoor a i r  was released t o  the  ambient a i r  a t  t h e  r a t e  of , 

1 turnover of the  bu i ld ing  volume per hour. 

P L A N T  6 - Fugi t ive  emissions were generated from indoor mater ia l  
processing a c t i v i t i e s .  Emissions were es t imated  i n  a manner s i m i l a r  t o  
t h a t  o f  P lan t  5 .  

P L A N T  8 - Fugi t ive  emissions were generated from indoor mater 
processing a c t i v i t i e s .  Emissions were es t imated  i n  a manner s i m i l a r  
t h a t  o f  P l a n t  5 except  t h e  indoor a i r  was r e l eased  through two bui ld  
vents .  The capac i ty  of t h e  vent fans  was used t o  e s t i m a t e  the  volume 
a i r  re leased from t h e  bu i ld ing .  

a1  
t o  
rig 
of  
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P A G E  8 OF 9 

C O O L I N G  W A T E R  T O W E R  - Due t o  the  la rge  diameter of t h e  c e l l  f a n s ,  
emissions from the cool ing  water tower a re  assumed t o  be fugi r ; ive  i n  
nature .  Estimates of cool ing water l o s s  were made u s i n g  emission f a c t o r s  
f o u n d  i n  A P - 4 2 ,  Section 1 3 . 4 - 4 ,  Table 13 .4-1 .  I t  was assumed t h a t  t h e  
uranium l o s s  was proport ional  t o  t he  uranium concen t r a t ion  in  t h e  water .  

B U I L D I N G  65 - Fugit ive emissions were generated from indoor ma te r i a l  
h a n d l i n g  a c t i v i t i e s .  Emissions were estimated i n  a manner s i m i l a r  t o  t h a t  
of P l a n t  5 with three except ions .  F i r s t ,  s ince  the  major r a d i o n u c l i d e  of 
concern i n  B u i l d i n g  65 i s  thorium, the  Z D A C  f o r  t h o r i u m  was used i n s t e a d  
of  t h a t  of  uranium. Second, t h e  r a t i o  o f  rad ionucl ides  t o  t h a t  o f  Th-232 
was used instead of  the  s i t e  d a t a  which uses t o t a l  uranium ( t h i s  d a t a  was 
developed through the RadDecay, Version 3 computer program a n d  i s  based on 
the amount of Th-232 o r i g i n a l l y  stored a t  the F E M P ) .  And t h i r d ,  t h e  indoor 
a i r  w,as re leased through e i g h t  H E P A  f i l t e r s  opera t ing  a t  2 , 0 0 0  cim each. 

B U I L D I N G  7 1  - Fugit ive emissions were generated from i n d o o r  ma te r i a l  
processing a c t i v i t i e s .  Emissions were estimated i n  a manner s i m i l a r  t o  
t h a t  of P l a n t  5 .  

B U I L D I N G  78 - Fugit ive emissions were generated from indoor  ma te r i a l  
processing a c t i v i t i e s .  Emissions were estimated i n  a manner s i m i l a r  t o  
t h a t  o f  P l a n t  5 .  

( 1 0 )  S O I L  C H A R A C T E R I Z A T I O N  A N D  E X C A V A T I O N  PROJECT ( S C E P )  - T h i s  p r o j e c t  
involves grading, scraping,  a n d  bulldozing of several  a c r e s  of l a n d .  This 
work a l so  created s o i l  s to rage  p i l e s  a n d  e n t a i l e d  s o i l  l oad ing  a n d  
u n l o a d i n g  operations.  Fugi t ive  emissions were generated v i a  wind e ros ion  
o f  barren a reas ,  veh ic l e  t r a f f i c ,  a n d  mater ia l  h a n d l i n g  a c t i v i t i e s .  
Estimates o f  f u g i t i v e  dus t  emissions were made using equa t ions  a v a i l a b l e  
i n  A P - 4 2  a n d  the S ta t e  o f  Ohio's Reasonablv Available Control Measures f o r  
Fuqitive Dust Sources ( R A C M )  m a n u a l .  S o i l  concent ra t ions  of uranium were 
used t o  es t imate  the  amount of  uranium released i n  t h e  d u s t  emiss ions .  

d 

(11) WASTE P I T  R E M E D I A T I O N  A C T I O N  PROJECT ( W P R A P )  - Railyard - The a c t i v i t i e s  
f o r  t h i s  pro jec t  were s i m i l a r  t o  t h a t  o f  t h e  S C E P .  Emissions were 
est imated in  a l ikewise  manner. 

( 1 2 )  WASTE P I T  R E M E D I A T I O N  A C T I O N  PROJECT ( W P R A P )  - S i t e  Improvements - The 
a c t i v i t i e s  for  t h i s  p ro jec t  were s imi l a r  t o  t h a t  o f  t h e  S C E P .  Emissions 
were estimated i n  a l ikewise  manner. 

The est imated dose received by t he  M E 1  from the twelve sources  desc r ibed  above 
was 6 .1E-01  mrem (6.1E-3 mS,v) .  The loca t ion  of  t h i s  ind iv idua l  w a s  a l s o  1129 
meters north no r th -eas t  of  t h e  cen te r  o f  the  F E M P .  
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SECTION V : C E R T I F I C A T I O N  

I c e r t i f y  u n d e r  p e n a l t y  o f  l a w  t h a t  I h a v e  p e r s o n a l l y  e x a m i n e d  a n d  am f a m i l i a r  
w i t h  t he  i n f o r m a t i o n  s u b m i t t e d  h e r e i n  a n d  b a s e d  o n .  my i n q u i r y  o f  those 
i n d i v i d u a l s  i m m e d i a t e l y  r e s p o n s i b l e  f o r  o b t a i n i n g  t h e  i n f o r m a t i o n ,  I b e l i e v e  ' t h a t  
t h e  
a r e  
poss 

Name 

u b m i t t e d  i n f o r m a t i o n  i s  t r u e ,  a c c u r a t e  a n d  c o m p l e t e .  I am a - w a r e  t h a t  t h e r e  
s i g n i f i c a n t  p e n a l t i e s  f o r  s u b m i t t i n g  f a l s e  i n f o r m a t i o n  i n c l u d i n g  t h e  
b i l i t y  o f  f i n e  a n a  i m p r i s o n m e n t .  ( s e e  18 U . S . C .  1001) .  

t q q  c S i g n a t u r e :  . Date :  
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I B U I L D I N G  7 1 :  
P r o c e s s  v e n t  

TABLE 1: POINT SOURCES 

I 

YES I H E P A  I 99.97% 

P O I N T  SOURCE 

M O N I T O R E D  
S T A C K  ? 

( Y  E S / N O )  

P L A N T  8 :  
01 i v e r  F i  1 t e r  

D I S T A N C E  & 
D I R E C T I O N  

FROM S O U R C E  
T Y P E  C O N T R O L  T O  N E A R E S T  

C O N T R O L  E F F I C I E N C Y  R E C E P T O R  

~ 

B U I L D I N G  11: 
L a u n d r y  D r y e r  E x h a u s t  

R e s o i  r a t o r  W a s h .  F a c i  1 i t v  
YES 
NO 

H E P A  99.97% 1016m WSW 
1017m WSW H E P A  99 .97% 

M O N I T O R E D  
S T A C K  ? 

GROUPED SOURCES ( Y  E S / N O  1 

P L A N T  6 :  
P r o c e s s  v e n t s  ( 2 )  NO 

E i m c o  F i l  t e r s ( 2 )  NO 

P e r c h 1  o r i  c S t a c k s  ( 12 hoods 1 NO 
H E P A  E x h a u s t  ( 3 2  hoods) YES 

G e n e r a l  E x h a u s t  ( 1 0 1  h o o d s )  NO 

W a t e r  P l a n t  L a b  ( 2  h o o d s )  NO 

B U I L D I N G  53 :  
B i o - A s s a y / L o w - L e v e l  L a b  ( 6  hoods) NO 

P L A N T  8 :  

B U I L D I N G  1 5 :  

B U I L D I N G  20: 

NO 1 NONE I N / A  I 969111 WSW 

D I S T A N C E  & 
D I R E C T I O N  

FROM S O U R C E  
T Y P E  OF C O N T R O L  TO N E A R E S T  
C O N T R O L  E F F I C I E NCY R E C E P T O R  

H E P A  99.97% 854m E S E  

NONE N / A  947111 WSW 

NONE N / A  921m WSW 
H E P A  99.97% 921m WSW 
NONE N / A  921m WSW 

NONE N / A  858111 N 

NONE N / A  939m E S E  

TABLE 2: GROUPED SOURCES 

I3 



5 . 0 3 E - 0 6  
1 . 7 7 E - 0 6  

2 .88E-09 
3 . 6 9 E - 0 8  

4 . 5 8 E - 0 6  
1 .30E-08 
3 . 1 4 E - 0 7  

1 . 5 0 E - 1 0  

5 . 6 9 E - 1 0  

3 . 4 4 E - 0 6  
1 .21E-06 

2 . 8 8 E - 0 9  
2 . 7 1 E - 0 8  

3 . 3 6 E - 0 6  
1 . 3 0 E - 0 8  
2 .30E-07 

1 . 0 2 E - 1 0  

6 . 3 8 E - 1 0  

1 . 2 4 E - 0 4  
4 .36E-05 

2 .24E-08 
7 .79E-07 

9 .67E-05 
1 .60E-07 
6 .62E-06 

3 . 6 9 E - 0 9  

1 . 8 3 E - 0 8  

8 . 4  1E- 08 
2 . 9 5 E - 0 8  

8 . 6 3 E - 1 2  
4 . 9 5 E - 1 0  

6 . 1 5 E - 0 8  
1 . 1 4 E - 1 0  
4 . 2 1 E - 0 9  

2 . 5 0 E - 1 2  

1 .17E-11 

3 . 3 7 E - 0 7  
1 . 1 8 E - 0 7  

3 . 4 6 E - 1 1  
1 . 9 8 E - 0 9  

2 . 4 7 E - 0 7  
4 . 5 6 E - 1 0  
1 . 6 9 E - 0 8  

1 . 0 0 E - 1 1  

1 . 6 8 E - 1 1  

3 . 5 6 E - 0 6  2 . 5 0 E - 0 7  
1 . 2 5 E - 0 6  8 .77E-08 . 

2 . 3 2 E - 0 8  7 . 6 5 E - 0 8  
2 . 0 9 E - 0 8  6 .16E-08 

2 . 6 0 E - 0 6  7 . 6 6 E - 0 6  
1 . 9 4 E - 0 8  6 . 7 3 E - 0 8  
1 . 7 8 E - 0 7  5 .24E-07 

1 . 0 6 E - 1 0  7 . 4 3 E - 1 2  

4 . 9 3 E - 1 0  1 . 4 5 E - 0 9  

5 .  S9E - 07 
1 . 9 6 E - 0 7  

2 . 0 8 E - 0 8  
3 .29E - 0 9  

4 . 0 9 E - 0 7  
9 .58E-09 
2 . 8 0 E - 0 8  

1.6GE-11 

7.7GE-11 

5 . 2 3 E - 0 4  
1 . 8 4 E - 0 4  

5 . 3 7 E - 0 8  
3 .'08E - 0 6  

3 . 8 3 E - 0 4  
7 .07E-07 
2 .62E-05 

1 . 5 6 E - 0 8  

7 . 2 5 E - 0 8  

F E R N A L D  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  40 C F R  6 1 ,  S U B P A R T  H 

T A B L E S  
F E R N A L D ,  O H I O  

TABLE 3: PO I NT SOURCE RAD I ONUCL I DE s 

U-234 
( C i  

U-238 I Ra-226 
( C i )  ( C i  

U-235 U-236 
( C i  

Ra ~ 228 T h - 2 2 8  T h - 2 3 0  T h - 2 3 2  T h - 2 3 4  
( C i )  P O I N T  S O U R C E  

PLANT 6 :  
P r o c e s s  v e n t s  ( 2 )  7 .651E-07 I 5 . 6 1 7 E - 0 7  1 .615E-05 1 . 0 2 7 E - 0 8  I '  1.446E -05  

PLANT 8: 
O l i v e r  F i l t e r  

Eimco F i l t e r s  ( 2  f i l t e r s )  

EUILOING 11: 
Laundry  D r y e r  Exhaust  

R e s p i r a t o r  Wash. F a c i l i t y  

BUILDING 15: 
P e r c h l o r i c  S t a c k s  ( 1 2  h o o d s )  

H E P A  E x h a u s t  ( 3 2  hoods)  
G e n e r a l  Exhaust  ( 1 0 1  h o o d s )  

BUILDING 20: 
Water P l a n t  Lab ( 2  hoods)  

9 .39E - 05 
3 .30E-05 

2.40E - 08 
6 .97E-07 

8 . 6 6 E - 0 5  
8.37E - 08 
5 .93E-06 

2 . 7 9 E - 0 9  

BUILDING 53: 
B i o - A s s a y / L o w - L e v e l  Lab ( 6  
hoods 1 

1 . 6 4 E - 0 8  

BUILDING 71: 
P r o c e s s  v e n t  5 .69E-06 I 3 . 6 2 E - 0 9  1 . 4 5 E - 0 8  I I  1 . 5 3 E - 0 7  4 . 5 1 E - 0 7  5 . 1 0 E - 0 6  

TOTALS 2.40E-04 
~~ ~~ 

?.94E-04 1.94E-07 I .  77E-07 

NOTE:  T o  c o n v e r t  f r o m  C u r i e s  t o  B e c q u e r e l s ,  u s e  1 C i  = 3 . 7  x 10" B q  
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U-234 U - 235 U - 236 U - 238 R a  -226 Ra  - 228 Th - 228 Thz230 
( C i  1 ( C i  1 ( C i )  ( C i  1 ( C i )  ( C i )  ( C i  1 ( C i )  

4 . 0 9 E - 0 5  2 . 1 6 E - 0 6  1 . 5 9 E - 0 6  4 . 5 7 E - 0 5  2 . 9 0 E - 0 8  1 . 1 6 C - 0 7  1 . 2 3 E - 0 6  3.62E-OG 

1.58E-04 8 .36E-06 6 . 1 4 E - 0 6  1 .76E-04 1 .12E-07 4 .50E-07 4 . 7 5 E - 0 6  1 . 4 0 E - 0 5  

2 .209E-05 1 . 1 6 9 E - 0 6  8 . 5 8 2 E - 0 7  2 .468E-05 1 . 5 6 8 E - 0 8  6 . 2 8 9 E - 0 8  6 . 6 3 6 E - 0 7  1 .953E-06 

7 .031E-05 3 .720E-06 2 .731E-06 7 .855E-05 4 . 9 9 2 E - 0 8  2 . 0 0 1 E - 0 7  2 .112E-06 6 . 2 1 6 E - 0 6  

5 . 4 6 E - 0 6  2 .93E-07 2 . 0 0 E - 0 7  7 .22E-06 4 . 8 9 E - 0 9  1 . 9 6 E - 0 8  2 . 0 7 E - 0 7  1 . 4 5 E - 0 8  

2 .265E-08 1 . 2 1 4 E - 0 9  8 . 2 9 5 E - 1 0  2 . 9 9 4 E - 0 8  2 . 2 0 8 E - 1 1  8 . 1 3 3 E - 1 1  8 . 5 8 2 E - 1 0  6 . 0 2 8 E - 1 1  

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  2 . 7 2 4 E - 0 6  2 .701E-06 _ _ _ _  

6 .04E-06 3.20E-’07 2 .35E-07 6 . 7 5 E - 0 6  4 .29E-09 1 . 7 2 E - 0 8  1 .81E-07 5 . 3 4 E - 0 7  

9.276E-07 4 .908E-08 3 . 0 6 4 E - 0 8  1 . 0 3 6 E - 0 6  6 . 5 8 6 E - 1 0  2 .641E-09 2 .787E-08 8 . 2 0 1 E - 0 8  

3.88E-04 2 . 0 5 E - 0 5  1 .51E-05 4 . 3 4 E - 0 4  2 . 7 6 E - 0 7  l . l l E - 0 6  1 .17E-05 3 . 4 3 E - 0 5  

1 .48E-04 2 . 3 7 E - 0 5  1 .74E-05 5 .00E-04 3 . 1 8 E - 0 7  1 . 2 8 E - 0 6  1 . 3 5 E - 0 5  3 . 9 6 E - 0 5  

3.96E-05 4 .74E-06 3 . 4 8 E - 0 6  1 .00E-04 6 . 3 6 E - 0 8  2 .55E-07 2 . 6 9 E - 0 6  7 . 9 2 E - 0 6  

L.23E-03 6.50E-05 4.78E- 05 1.37E-03 8.74E-07 6.24E- 06 3.98E- 05 1.08E- 04 

A C  - 228 B i  - 2 1 2  P b - 2 1 2  Po-212 PO-216 Ra  - 224 T1 -208 
( C i )  ( C i  ( C i  ( C i )  ( C i  ( C i )  ( C i  1 

2 .124E-06 2 . 1 0 1 E - 0 6  2 . 7 0 1 C - 0 6  1.72MC-06 2 .7011-Ut i  2 .701C-06 9 . 1 2 9 E - 0 7  

?. 724E-06 2.701E-06 2.701E-06 1.728E-06 2.701E-06 2.701E-06 9.729E-07 

40 C F R  6 1 ,  S U B P A R T  t-I 

Th - 232 Th-234 
( C i  1 ( C i )  

1 . 9 3 E - 0 1  1 . 8 1 E - 0 4  

7 . 4 6 E - 0 7  6 . 9 8 E - 0 4  

1 .043E-07 9 . 7 5 8 E - 0 5  

3 . 3 2 0 E - 0 7  3 . 1 0 6 E - 0 4  

3 . 2 5 E - 0 8  3 . 0 4 E - 0 5  

1 . 3 4 9 E - 1 0  1 . 2 6 2 E - 0 7  

2 . 7 6 3 E - 0 6  _ _ _ _  

2 . 8 5 E - 0 8  2 . 6 7 E - 0 5  

4 . 3 8 0 E - 0 9  4 . 0 9 8 E - 0 6  

1 . 8 3 E - 0 6  1 . 7 1 E - 0 3  

2 .12E-06 1 .98E-03 

4 . 2 3 E - 0 7  3 . 9 6 E - 0 4  

8.58E-06 5. ME-03 

C Y - 1 9 9 6  A N N U A L  C O M P L I A N C E  REPORT 
T A B L E S  

NON-POIF!T SOURCE 

PLANT 1 :  D e m o l i t i o n  
( P r e p a r a t i o n )  

PLANT 4 :  0 e m o l i t . i o n  ( I m p l o s i o n )  

PLANT 5:  M a t e r i a l  p r o c e s s i n g  

PLANT 6 :  M a t e r i a l  p r o c e s s i n g  

PLANT 8 :  F u g i t i v e  E m i s s i o n s  

B U I L D I N G  20: C o o l i n g  Water ’ 

Tower 

BUILDING ,651: F u g i t i v e  E m i s s i o n s  

BUILDING 71: F u g i t i v e  E m i s s i o n s  

3UILOING 78: F u g i t i v e  E m i s s i o n s  

j C E P :  Area  1.  Phase 1 

I P R A P :  R a i l y a r d  

JPRAP: S i t e  Improvements  

TOTALS 

\OOITIONAL RAOIONUCLIOES 

N I L D I N G  65: F u g i t i v e  E n i i s s i o n s  

TOTALS 

TABLE 4: NON-POINT SOURCE RADIONUCLIDE 

5 N O T E :  T o  c o n v e r t  f r o m  C u r i e s  t o  B e c q u e r e l s ,  u s e  1 C i  = 3 . 7  x 10” Bq. 



F E R N A L D  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  40 C F R  6 1 ,  S i iBPART H 

T A B L E S  
F E R N A L D ,  O H I O  CY-1996 A N N U A L  C O M P L I A N C E  3EPORT 

TABLE 5: C Y - 1 9 9 6  STAR FORMAT METEOROLOGICAL FILE 

N A 0.001690.001810.000000.000000.000000.00000 
NNE A 0.001810.001450.000000.000000.000000.00000 

N E  A 0.002420.001690.000000.000000.000000.00000 
ENE A 0.003380.000970.000000.000000.000000.00000 

E A 0.004350.001090.000000.000000.000000.00000 
E S E  A 0.002540.001210.000000.000000.000000.00000 

S E  A 0.003140.000850.000000.000000.000000.00000 
S S E  A 0.002420.001450.000000.000000.000000.00000 

S A 0.003020.001690.000000.000000.000000.00000 
SSW A 0.002540.004230.000000.000000.000000.00000 

SW A 0.003620.004110.000000.000000.000000.00000 
WSW A 0.003620.002660.000000.000000.000000.00000 

W A 0.003020.002170.000000.000000.000000.00000 
WNW A 0.001690.000360.000000.000000.000000.00000 

NW A 0.002170.000600.000000.000000.000000.00000 
NNW A 0.002050.001090.000000.000000.000000.00000 

N B 0.001210.-000600.001450.000480.000000.00000 
N N E  B 0.000240.000360.000360.000000.000000.00000 

N E  B 0.000600.000120.002420.000120.000000.00000 
ENE B 0.000360.000720.001450.000000.000000.00000 

E B 0.001090.000600.000480.000000.000000.00000 
E S E  B 0.001450.000480.000240.000000.000000.00000 

SE B 0.001450.000120.000360.000000.000000.00000 
S S E  B 0.000600.000850.000360.000000.000000.00000 

S B 0.000850.000970.001690.000360.000000.00000 
SSW €3 0.000720.001570.003140.000B50.000000.00000 

SW B 0.002420.002050.002300.000120.000000.00000 
WSW B 0.000850.001810.002660.000480.000000.00000 

W B 0.000600.001210.002170.000120.000000.00000 
WNW B 0.000600.000600.001690.000720.000000.00000 

NW B 0.000600.000720.002050.000120.000000.00000 
NNW B 0.000240.000480.002050.000000.000000.00000 

N C 0.000360.002900.001570.000240.000000.00000 
NNE C 0.000240.001810.000970.000120.000000.00000 

N E  C 0.000240.002540.001690.000120.000000.00000 
ENE C 0.000970.004950.003260.000000.000000.00000 

E C 0.001810.004350.000970.000120.000000.00000 
E S E  C 0.000970.002420.000240.000000.000000.00000 

S E  C 0.001090.004230.000720.000000.000000.00000 
SSE C 0.001090.004710.000850.000000.000000.00000 
' S C 0.002420.006890.002170.000480.000000.00000 
SSW C 0.001810.012200.003380.000600.000000.00000 

SW C 0.001330.009300.002540.000000.000000.00000 
WSW C 0.002300.007730.002420.000970.000000.00000 

W C 0.002300.006520.003140.000600.000000.00000 
W N W  C 0.000480.005190.002540.000240.000000.00000 

NW C 0.000480.004230.002900.000120.000000.00000 
NNW C 0.000850.002900.001930.000000.000000.00000 

N 0 0.003500.007610.009910.003140.000000.00000 
NNE 0 0.003380.012810.010990.003740.000000.00000 

N E  0 0.005070.018720.009910.001690.000000.00000 
ENE 0 0.010270.024160.009540.000120.000000.00000 

E D 0.011110.005320.000970.000000.000000.00000 
E S E  0 0.004950.001090.001090.000000.000000.00000 

S E  0 0.005560.002660.001210.000000.0000000.00000 
S S E  D 0.005190.005680.006890.001210.000120.00000 

S 0 0.006280.010630.018480.003870.000000.00000 
SSW D 0.010030.011480.024890.003620.000000.00000 

SW 0 0.014620.007130.013170.001450.000000.00000 
WSW 0 0.014380.008940.010990.003620.000000.00000 

WNW 0 0.010150.014500.020170.003380.000000.00000 
NW 0 0.011960.011110.010750.000480.000000.00000 

NNW 0 0.010150.005920.008460.001090.000000.00000 
N E 0.003990.001330.000000.000000.000000.00000 

NNE E 0.002540.000480.000120.000000.000000.00000 
N E  E 0.002050.000720.000000.000000.0000000.00000 

ENE E 0.003870.001570.000000.000000.000000.00000 
E E 0.005800.000360.000000.000000.000000.00000 

E S E  E'0.003500.000240.000000.000000.000000.00000 
S E  E 0.003140.000480.000000.000000.000000.00000 

S S E  E 0.003020.001690.000000.000000.000000.00000 
S E 0.004350.003140.000120.000000.000000.00000 

SSW E 0.009540.005680.000000.000000.000000.00000 
SW E 0.013650.006520.000000.000000.000000.00000 

WSW E 0.013890.003740.000000.000000.000000.00000 
W E 0.013170.004110.000000.000000.000000.00000 

W N W  E 0.009780.002660.000000.000000.000000.00000 
NW E 0.007370.003620.000000.000000.000000.00000 

NNW E 0.005440.000480.000120.000000.0C0000.00000 
N F 0.002660.000970.000000.000000.000000.00000 

NNE F 0.002300.000600.000000.000000.000000.00000 
NE F 0.002050.000120.000000.000000.000000.00000 

ENE F 0.004950.000000.000000.000000.000000.00000 
E F 0.003990.000120.000000.000000.000000.00000, 

ESE F 0.004110.000000.000000.000000.000000.00000 
S E  F 0.003500.000120.000000.000000.000000.00000 

SSE F 0.003870.000600.000000.000000.000000.00000 
S F 0.004590.000720.000000.000000.000000.00000 

SSW F 0.007490.002050.000000.000000.000000.00000 
SW F 0.007370.004470.000000.000000.000000.00000 

W S W  F 0.007010.001210.000000.000000.000000.00000 
W F 0.006890.000970.000000.000000.000000.00000 

WNW F 0.006160.000970.000000.000000.000000.00000 
NU F 0.004830.000480.000000.000000.000000.000~0 

NNW F 0.003740.000480.000000.000000.000000.0~000 

W D 0.013050.010630.018360.004110.000000.00000 ' 6  
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F E R N A L D  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  40 C F R  61, S U B P A R T  H 
F E R N A L D ,  O H I O  C Y - 1 9 9 6  A N N U A L  C O M P L I A N C E  R E P O R T  

C A P 8 8 - P C  F i l e :  WEATHER D A T A  - 9 6 - 2 0 2 5 - G 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

N O N - R A D O N  I N D I V I D U A L  A S S E S S M E N T S  
D O S E  A N D  R I S K  

SY N O P S  I S  R E P O R T S  E Q U I V A L E N T  S U M M A R I E S  
_ _ _ _ _ _ _ _ - - - - - -  

96-2025-Gl  
96-2025-GZ 
96-ZO20-Gl 
96-2020-GZ 
96-ZO32-Gl 
96-Z032-G2 
96-ZO22-Vent-Gl 
96- 2022 -Vent -G2 
96-ZOZZ-Fugi -G1 
96-ZO22-Fugi -G2 
9 6 - O l i v e r - G 1  
96-01 i ver-G2 
96-Eimcos-G1 
96 - E i  mcos -G2 
96-ZO19-Gl 
96-Z019-G2 
96-  Laundry - G 1  
96 - Laundry-G2 
96 - RW F - G 1  
96 - RWF-G2 
96-Perc-G1 
96-Perc-G2 
96-HEPA-G1 
96-HEPA-GZ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
96-Genera l  - G 1  96-2025-G1 96-Genera l  - G 1  
96-Genera l  -G2 96-2025-G2 96-Genera l -G2 
96-ZOlO-Gl  96-ZO20-Gl 96 -2010-61  
96-ZOlO-GZ 96-Z020-G2 96-Z010-G2 
96-Cool - G I  9 6 - 2 0 3 2 - G l  96-Coo l  - G I  
96 -COO1 -G2 96-2032-GZ 96-Coo l  -G2 
96 -B io /LL -G1  96 -2022-Ven t -G1  9 6 - B i o / L L - G 1  
96-  B i  o/LL-G2 96-ZO22-Vent-GZ 9 6 - B i  o/LL-G2 
96 -2024-G l  96-ZO22-Fugi  -G1 96-2024-G1 
96-2024-GZ 96-ZO22-Fugi  -G2 96-2024-G2 

96-1371-Vent-Gl 96 -871-Ven t -G1  96-01 i v e r - G 1  
96-871-Vent -GZ 96 -01  i v e r - G 2  96-B71-Vent -G2 
96 -571-Fug i  - G 1  96 - E i mcos - G 1  9 6 - 5 7 1 - F u g i  - G 1  
96 -571-Fug i  -G2 96-  E i  mcos-G2 96 -671-Fug i  -G2 
96-ZO31-Gl 96-ZO19-Gl 96-ZO31-Gl 
96-2031-GZ 96-2019-G2 96-Z031-G2 
96-SCEP-G1 96- Laundry  - G 1  96-SCEP-G1 
96-SCEP-G2 96 - Laundry  - G2 96-SCEP-G2 
96 - WPRAP - R R -  G 1  
96 - W P R A P  - RR- G2 
96 - WP RAP - S - G 1  96 -Perc -G1  96-WPRAP-S-G1 

9 6 - W P RAP - S - G2 

96 - RW F - G 1  
96 - RWF - G2 

96-WPRAP- RR- G 1  
9 6 - W P RAP - RR-  62  

96 - W P R A P  - S - G2 96-Perc-G2 
96-HEPA-G1 
96-HEPA-G2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTES: (1) The CAP88-PC f i l e s  l i s t e d  above have e i t h e r  a G 1  o r  G2 d e s i g n a t i o n .  The G I  

d e s i g n a t i o n  co r responds  t o  r e c e p t o r s  1 t h r o u g h  20. The G2 d e s i g n a t i o n  c o r r e s p o n d s  
t o  r e c e p t o r s  2 1  t h r o u g h  32 and A t h r o u g h  H. 

( 2 )  The DOSE AND R I S K  EQUIVALENT SUMMARIES c o n t a i n  t a b l e s  o f  I n d i v i d u a l  E f f e c t i v e  
E q u i v a l e n t  Dose Rates.  Proceeding f rom l e f t  t o  r i g h t  i n ,  t h e  t a b l e s  on pages 5 and 
6 i n  t h e  DOSE AND R I S K  EQUIVALENT S U M M A R I E S ,  t h e  h i g h l i g h t e d  numbers c o r r e s p o n d  t o  
r e c e p t o r s  1 - 2 0  f o r  t h e  G 1  f i l e s ,  and r e c e p t o r s  21 -32  and A - H  f o r  t h e  G2 f i l e s .  The 
h i g h l i g h t e d  numbers have been t a b u l a t e d  i n  T a b l e  6 o f  t h e  annual r e p o r t .  

( 3 )  The d i s t a n c e  and d i r e c t i o n  g i v e n  f o r  t h e  h i g h l i g h t e d  EOE co r responds  t o  t h e  
r e c e p t o r ' s  d i s t a n c e  and d i r e c t i o n  f rom t h e  sou rce .  


